: Relationship between pairwise dissimilarity of fungal effects on plant drought responses and phylogenetic distance (R 2 = 0.00; P > 0.001). A total of 341 fungal pairs were considered in the pool (black circles); six pairs were chosen for the experiment (grey diamonds). The dotted line represents average trait similarity (1.85).
Figure S2: UV spectra of metabolites from Table 3 that were indicative of non-additive effects in low moisture. (a) Metabolites 1 and 2 had synergistic effects on plant growth rate in low soil moisture, (b) Metabolites 3-6 had synergistic effects on days to tiller wilt in low soil moisture, and (c) Metabolites 7-9 had antagonistic effect on days to tiller wilt in low soil moisture. Retention times, maximum mAU and compound number corresponding to Table 3 are indicated for each spectrum. UV spectra were identified via DAD, a diode-array detector, at 254 nm. Table 1 . ‡ Post hocs were corrected for multiple comparisons to maintain family-wide confidence limits at 90% using Bonferroni corrections; in our model with 38 individual contrasts the cutoff was P < 0.003. Pvalues below this cutoff are highlighted in bold. 6 ) and soil moisture treatment = Moist. ‡ Post hocs were corrected for multiple comparisons to maintain family-wide confidence limits at 90% using Bonferroni corrections; in our model with 12 individual contrasts the cutoff was P < 0.008. Pvalues below this cutoff are highlighted in bold.
Supplemental Methods: Traits Assays

Calculation of endophyte phylogenetic distances
We generated a large subunit reference dataset of Ascomycota fungi from the LSURef alignment download from the SILVA database. We extracted all Ascomycota sequences that contained the D1/D2 region corresponding to the sequenced region of the 32-tested endophyte species, resulting in 896 reference sequences. All sequences were aligned with SATé 2.24 using MAFFT for the initial alignment, MUSCLE for the merger, and FASTREE with a GTR+G20 model for tree estimation. Using the resulting tree, cophenetic genetic distances were calculated using the Picante package in R. , 120 g L -1 and 160 g L -1 of sodium chloride, which represent -30 kPa, -300 kPa, -600 kPa,1000 kPa and -1200 kPa.
Fungal osmotic stress tolerance and growth
Prior to inoculation, fungal monocultures were grown on 2% potato dextrose agar plates. A 1-mm 2 fungal plug was then inoculated into 10 ml tubes containing 8 ml of modified 1X M9 media. Fungi were grown at 30°C and shaken at 130 rpm. Isolates were harvested after 21 days, at which time the majority of isolates reached stationary growth. Isolates were harvested by centrifuging cultures at 15,000 rpm for 10 minutes, removing supernatant and rinsing plugs in 4 ml autoclaved water. This procedure was repeated once more to ensure all NaCl was removed from cultures and thus not included in fungal dry weight measurements. Cultures were then re-suspended in 8 ml of autoclaved water and filtered through pre-weighed grade 1 filter paper. Filter paper was dried at 100°C for 24 hours and then placed in a dessicator prior to weighing. In total, there were 4 replicates per treatment at 5 different stress levels. Fungal osmotic sensitivity was measured as the slope of fungal growth vs. stress; fungal osmotic tolerance was measured as the level of NaCl at which growth stopped; and fungal growth was measured as fungal dry weight at 0 g L -1 NaCl.
Fungal enzyme activities
Fungi were screened for the production of cellulose-degrading enzymes (α-1,4-glucosidase (AG), β-1,4-glucosidase (BG), and cellulobiohydrolase (CBH). Prior to inoculation, fungal monocultures were grown on 1x M9 media supplemented with glucose ( ). Five 1-mm 2 fungal plug were placed into 125 ml of 50 mM acetate buffer (pH 5.0). Fungal plugs were ground up and solution was homogenized for 1 minute using an immersion blender. The resulting suspensions were stirred continuously while 200 µl aliquots were dispensed into 96 well-microplates. Two hundred microliters of acetate buffer and 50 µl of 200 µM substrate solution (AG = 4-MUB-α-Dglucoside, BG = 4-MUB-β-glucoside, and CBH = 4-MUB-β-D-cellobioside) were added to each sample well. Quench standard wells received 50 µl of standard (10 µM methylumbelliferone) and 200 µl of sample suspension. Reference standard wells received 50 µl of standard plus 200 µl acetate buffer. There were 16 replicate wells per sample per assay and eight replicate wells for each blank, negative control, and quench standard. Microplates were incubated in the dark at 20°C for 1 hour, after which time reactions were stopped by adding10 µl of 1 M NaOH to each well. Fluorescence was measured using a microplate fluorometer with 365 nm and 450 nm emission filters. After correcting for negative controls and quenching, enzyme activities of each isolate were expressed in nmol -1 mm -2
.
Fungal resource use
Fungi were screened for substrate use of 95 substrates using Biolog FF microplates (Biolog, Hayward, California, USA). Prior to inoculation in mircoplates, fungal isolates were grown on 2% potato dextrose agar plates. Fungal mycelium was then scraped into a 2 ml microcentrifuge tube containing 1 ml of FF Inoculating Fluid (Biolog, Hayward, California, USA). Mycelium was ground up using a sterilized micropestle and the resulting suspensions were transferred to a 50 ml falcon tube containing 30 ml FF Inoculating Fluid. Suspensions were standardized to equal ~1.6 x 10 8 cells/ml (or an absorbance of 0.2 nm when read at 600nm) by the addition of more FF Inoculating Fluid. Microplates were inoculated with 100 µl/well, with 3 replicates per isolate, and stored at 26°C. The plates were read on a SpectraMax M3 Microplate Reader (Molecular Devices, Sunnyvale, California, USA) for determination of absorbance at 490 nm and 750. Location in incubator was randomized daily and absorbances were read every other day, starting on the third day following inoculation, for 25 days. Substrate use was based on absorbance values 9 days after inoculation, given that most isolates reached stationary growth within 1-2 days following that time point.
Fungal metabolic profiles
Co-cultures and pure cultures of endophytes were grown on PDA plates and incubated at room temperature with three replicates. All plates were inoculated with two 1-mm 2 plugs of fungi spaced 5 cm apart; in co-cultures each plug was a different fungal species and in pure cultures the plugs were from the same isolate. Whole plates at stationary phase were extracted three times with ethyl acetate and extracts were concentrated by vacuum. The dried extracts were re-dissolved in 500 μL methanol. Extracts were analyzed by liquid-chromatography mass spectrometry using an Agilent Series1200 LC with a diode-array detector coupled to an Agilent Technologies 6130 single quadrupolemass spectrometer. A Phenomenex Gemini 5u C18 100A column (50 x 2 mm) with a linear gradient of 5-95% CH 3 CN (vol/vol) over 12 min in H 2 O with 0.1% (vol/vol) formic acid at a flow rate of 0.5 mL/min was used for analysis. The elution was monitored by UV at 254 nm.
Fungal metabolite profiles were created from LC-ESIMS chromatograms using the following steps to detect and quality filter unique metabolites: (1) the data were quality filtered so that only peaks accounting for at least 5% of total peak area were retained; (2) chromatogram peaks were aligned and binned by retention time (± .02 sec); (3) absorbance spectra of all peaks within a bin were then manually checked to ensure bins represented same compounds; and (4) absorbance spectra of peaks in bins with similar retention times (≤ 0.05 sec) were checked to ensure that bins truly represented separate compounds. For missing values, we manually checked chromatograms to determine if compounds were present below the 5% cut-off. Compounds found below the cut-off were binned by retention times and absorbance spectrums were checked to ensure same compounds. The remaining missing values were determined to be absent and assigned a zero. For profile analysis, a matrix was created for all peaks based on absolute peak area at each retention time for each replicate. Peak areas were then normalized by the amount of fungal tissue extracted (fungal area cover from the plate used for extraction) and logtransformation to account for the skewed distribution of metabolic data. Note that peak area is proportional to compound concentration, where a change in peak area indicates a change in compound concentration.
